Abstract Surveys using standardised questionnaires are frequently used in the health area for research, to gather information to inform or improve clinical practice and to gage perceptions or attitudes towards particular issues. As we begin to conduct more studies in the areas of radiography and radiation therapy we need to ensure that it is essential that we use reliable and valid research methods so that findings are robust and, importantly, useable in clinical practice. This review focuses on how to design the questionnaire and highlights some key rules to help avoid the many pitfalls in survey design. The importance of the planning stage and time spent reviewing and revising questions is emphasised and the benefits and challenges of using existing instruments are discussed. Questionnaire layout is addressed and also the wording of individual questions as both of these will affect response rates and how people interpret questions. Wording can be difficult and may take a few drafts to get right. Several examples are given to demonstrate the concepts. The key messages in this review are: spend time planning and make the questionnaire brief, easy and safe. Issues such as response rates, types of questions, how to test for reliability and validity; and how to analyse the data will be covered in a further review for The Radiographer.
Introduction
As we recognise the need for research and begin to conduct more studies in the areas of radiography and radiation therapy, 1, 2, 3, 4, 5 it is essential that we use reliable and valid research methods so that findings are robust and, importantly, useable in clinical practice. Surveys using standardised questionnaires are frequently used in the health area for research, to gather information to inform or improve clinical practice and to gauge perceptions or attitudes towards particular issues. This review provides a set of guidelinesa checklist -to use when designing and developing a questionnaire. It also includes references to literature that will provide further details and a more in-depth look at each of these issues. Surveys are extremely useful in that they provide large amounts of data in a short period of time. This information can be easily analysed to provide a cross-sectional snapshot about an area of interest including people's needs, views, perceptions and behaviours. 6 This information can be obtained quickly and inexpensively compared to face-to-face in-depth interviews, which are labour intensive and usually involve travel costs. 7 However, having a large amount of data is not enough to make meaningful conclusions. We need to be very careful at the design stage because participants are completing the questionnaire on their own with no guidance or explanation. Researchers need to follow some key rules and spend time at the planning stage reviewing and revising questions in order to avoid the many pitfalls in survey design.
Existing instruments
An instrument, which can be used to answer the research questions may already have been developed. 6 The benefits of using an existing instrument is that the instrument will have been tried and tested and will have established reliability and validity. There may also be an opportunity to compare findings with existing normative data e.g. data obtained using the same instrument from a previous decade or another geographical area will enable researchers to look at points of difference and similarity. 8 Problems using an established instrument include not being able to change or modify the questions; having to compromise and look at something slightly different to what was planned; costs may be involved; and the instrument may be hard to get hold of. 9 Notwithstanding these challenges it is always worth looking at what instruments are available in an area of interest. For example, if the research question relates to patient anxiety, there are a number of instruments that are available to measure this. It might be appropriate to use the Hospital Anxiety and Depression Scale 10 or the State Trait Anxiety Scale 11 . If we were interested in determining patients' needs we might use something like the supportive care needs survey. 12 In radiography and radiation therapy there may not be a survey available for what we wish to measure. It may therefore be beneficial to develop a new survey and test it for validity and reliability. Other people in the profession can then use it as a reliable measure in their departments.
First steps
An essential first step is to be clear about what you want to know/discover. An unambiguous research question -e.g. what are people's attitudes towards receiving radiotherapy? -will inform the questionnaire questions and help avoid irrelevant questions. 13 A common pitfall in designing a questionnaire is to include everything "just in case." If the research is looking at group differences -e.g. are younger patients less anxious than older patients when they are referred for a CT Scan? -questions about income or educational level are extraneous. The message is: questionnaire questions need to relate to the overall focus and the overarching research question. It is also important even at this early stage to think about how you are going to analyse the data and what comparisons you are going to make.
Layout
Layout is important as people are put off a questionnaire that is crowded with messy pages. The key is to avoid mess, clutter and confusing layouts -a simple layout with headings to guide the reader makes completing a questionnaire easier, which in turn increases the response rate i.e. the proportion of people returning the questionnaire.
14 Grouping similar questions together and where possible, grouping questions with similar ways of responding together also helps, e.g. all yes/no questions together, all questions using a scale and all open-ended questions. The rule is to be consistent. 15 Grouping similar items enables people to move quickly through the questionnaire without having to stop and think about what is wanted. Consistency also reduces the likelihood of errors. 16 Even when trying to save space crowding questions on the page is counter-productive as space is needed to break up the questionnaire. The following knowledge questions are numbered, need the same response and they are lined up carefully. The more attractive a questionnaire is the easier it will be to complete. However, this needs to be balanced by simplicity -e.g. a questionnaire that includes pictures or patterns can be diverting. A 2002 meta-analysis 7 found that using coloured ink rather than blue or black ink increased response rates. However, this adds to the expense. Alternatively, it might be possible to use different coloured paper. In summary, pedantic attention to detail is essential to ensure people feel the questionnaire will be easy and quick to complete. The layout is important for both clinicians and patients who might be asked to complete the questionnaire. Everyone is time limited.
Structure
A preamble is needed to tell people what the questionnaire is for. A friendly, concise introduction to the questionnaire is vital to get people interested. Give a brief description of the aims of questionnaire and state the benefits to participants and people generally. This should be written in very basic language. Anything that adds to the legitimacy of the questionnaire should be included -a logo or reference to an organisation will help people feel safe i.e. that the information will be used appropriately. Response rates to surveys 7 from universities, for example, are usually higher than those from commercial agencies. Clear instructions are also needed for each part of a questionnaire. These need to be worded concisely and carefully to avoid any ambiguity. Examples help because readers can see clearly what needs to be done. Use an example from a different area or domain to avoid priming the participant to respond in a particular way.
You need to include an information sheet, which also needs to be brief and clear. Outline the aims of the survey and any anticipated benefits to the person, profession and community. Ethical considerations need to be highlighted also -information needs to be treated confidentially and responses need to remain anonymous.
Demographic information is best placed at the beginning of the questionnaire or at the end. The logic for placing demographic questions at the end is that people will be used to answering questions and will not hesitate to give personal details. 17 Roberson and Sundstrom 18 found that response rates were higher when demographic items were placed at the end of the questionnaire even though there were only four background items. The logic for placing them at the beginning is to get background questions "out of the way" before asking for views and attitudes. The wording of these questions is also important because people might be sensitive about their age or other details.
Ask the most relevant questions first to capture interest and to maximise the likelihood of people responding. Topic order has a significant impact on return rates. In one study when items were arranged according to relevance to participants the response rate was 18% higher than when items were randomly ordered. 18 Sensitive questions can be asked later in the sequence so that participants become familiar with the questionnaire format and used to responding. 13 Following this argument, if we were to ask about patient anxiety we would put these questions later rather than sooner. However, we also need to be mindful that we want these items answered so it is better not to put them at the end of the questionnaire. Alternatively, a funnel sequence can be used so that general questions are asked first, then less general questions and finally specific questions. 19 Try and avoid "leaps" of topics in each section. If a section includes a group of questions on feelings towards a particular issue do not include questions about behaviour or about feelings towards a different issue. The rule once again is consistency. People are cognitively "lazy" 20 and prefer not to have to shift their thinking suddenly from one area to another. A logical flow guides the participant through the questionnaire. For example, in designing a questionnaire about advanced practice it is necessary to think about specialities within advanced practice and link these together rather than jumping between sections.
Designing questions
The wording of individual questions will greatly affect response rates and also how people interpret the questions. 21 This wording can be difficult and may take a few drafts to get right. How we ask questions in conversation or during an interview is very different to how we need to ask questions in a questionnaire. The following is a list of common pitfalls (please see 13, 17, 22 for further discussion of these issues). 1 Avoid repetition -in everyday conversations we often ask the same question in several different ways. In designing a questionnaire we need to avoid this. Patients may have had all of these scans recently or may not know the differences between them.
Further pitfalls in terms of clarity are: vague questions and questions that are too general. Questions need to be specific and clear. The question "Are you satisfied with work?" could be broken down further into aspects of work such as working environment, pay, colleagues, managerial support and stress levels. 4 Avoid leading questions -leading questions prime the participant to respond in a certain way. This prompting can greatly influence how people will respond. "How necessary do you think a postgraduate specialisation in emergency radiography is?" This question implies that a postgraduate specialisation is good and that the participant just needs to say how good it is. This is also important in introductory statements. E.g. "Radiation therapists have recently received training to provide a better service for patients -this survey asks your views about this improved service" leads the participant to think about an improved service rather than asking the participant if training has had an impact on service delivery or has improved the service. 5 We need to consider how language is used. Keep questions short and simple -use words such as "help" rather than "facilitate," "buy" rather than "purchase," or "think" rather than "cogitate". Language should not be bombastic! Also, avoid complex questions.
"Do you think the staff members in this clinic, or centre, always conduct themselves with a modicum of decorum when carrying out their duties in delivering a quality service?"
Keep language non-threatening and avoid emotionally laden language. E.g. "How terrified are you about your CT scan?" However, this needs to be balanced with the need to use appropriate terms and to avoid euphemisms. E.g. if you are asking questions about the use of funeral services you would not use terms such as "passed away" or "passed on". You would need to use the direct terms such as "death" and "died". Also need to make sure terms are defined for patients -e.g. define the terms "planning" and "CT" for patients. Try and use familiar words and expressions. If working with a particular sub-group, such as a professional group, be heedful of their use of language and also be aware that certain terms have different meanings for different groups. E.g. for a statistician "a significant result" has a specific statistical meaning. This is where pre-testing for meaning and understanding becomes very important. Avoid abbreviations even when you know they will be familiar to participants. This will minimise the potential for misunderstanding. E. 22 Questionnaires may not be the best method for eliciting answers to sensitive questions. Response rates to surveys asking for sensitive information are typically low, 7 so if we are asking about sexuality or bereavement, we may be better to use face-to-face interviews so that trust and rapport can be established. Interviews may also be more useful when we need elaboration or supplementary information or an insight into how people feel about certain issues. 23 Questions deliver a lot of information very quickly but this information will lack depth. Interviews are more likely to deliver rich data. We might survey patients about their overall experience and then interview a sample of them to find out more about what their treatment was like or how they were feeling. 24 All the guidelines outlined above are designed to minimise misinterpretation but there is always the possibility of ambiguity and differences in interpretation. Questionnaires also often have missing data -questions or sections may not be completed due to oversight, lack of understanding, people not wanting to answer such questions or it could be something simple like turning over two pages at once.
In conclusion
The key messages in this review are: spend time planning and take a reductionist approach i.e. make it brief, make it easy and make it safe. This review focussed on how to design the questionnaire, which is only half the story. Issues such as response rates, types of questions, how to test for reliability and validity; and how to analyse the data will be covered in a further review, which will be published in the next issue of The Radiographer.
